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(54) MOBILE COMMUNICATION SYSTEM 



(57) Abstract: 

PROBLEM TO BE SOLVED: To allow a mobile 
communication system to easily build up a peripheral 
station information database. 

SOLUTION: Base stations are installed so that plural 
radio zones in a mobile communication system are 
adjacent to or overlapped each other. When a mobile 
station 1 is resident in a zone of a base station B, the 
mobile station 1 stores information of the base station 
B. When the mobile station moves to a radio zone of a 
base station A, the mobile station reports information 
of the base station B being a preceding resident zone 
base station to the base station A. The base station A 
receiving a report from the mobile station 1 stores the 
information of the base station B as the own peripheral 
base station information in the base station A or a main 
controller. A peripheral station information database is 
built up and updated in the own station or the main 
controller based on the information transmitted from the 
mobile station by repeating the operation as the above. 
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(54) [Title of the Invention] Mobile Communication System 
(57) [Summary] 

[Problem] Allowing establishment of peripheral station 
information data base in mobile communication system 

[Solving Means] Base stations are disposed such that their 
plural radio zones adjoin or overlap each other in mobile 
communication system. When a mobile station 1 exists in a zone 
covered by base station B, it memorizes information of the base 
station B. Then, if the mobile station moves to radio zone of 
the base station A, it reports information of the base station 
B under which it existed before to base station A. After 
receiving the report from the mobile station 1 , the base station 
A memorizes information of the base station B in the base station 
A or main control unit as information about its own peripheral 
station. By repeating this operation, the peripheral station 
information data base is established or updated in its own 
station or the main control unit with the information sent from 
the mobile station. 

[Scope of Claim for a Patent] 

[Claim 1] A mobile communication system in which base stations 
are installed such that plural radio zones adjoin or overlap 
each other, 

each of said mobile station comprising a memory means for 
memorizing information of a base station in which it is located, 
and a notifying means for notifying of information about a base 
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station of a radio zone in which it was located before, in a 
radio zone in which it exists currently after it moves to that 
radio zone, 

said base station comprising a receiving means for 
receiving the notified information about the base station and 
said base station or a main control unit for controlling the 
base station comprising a means for building up data base of 
peripheral base stations using the received information about 
the base stations. 

[Claim 2] A mobile communication system as claimed in claim 1 
wherein said notifying means notifies of information of a base 
station of a radio zone in which it was located as information 
capable of being defined freely. 

[Claim 3] A mobile communication system as claimed in claim 2 
wherein when information of the base station of a radio zone 
in which it is located currently is notified to a base station 
of a radio zone in which it is located currently, it is notified 
as a registration signal about existence in the zone (position 
registration signal) or a transmission signal. 
[Claim 4] A mobile communication system as claimed in claim 1-3 
wherein said memory means deletes memorized information about 
the base station after a predetermined time elapses. 
[Claim 5] A mobile communication system as claimed in claim 1-4 
wherein the main control unit controls when the mobile station 
is moving from one zone to another zone during communication, 
according to said data base. 

[Claim 6] A mobile communication system as claimed in claim 1-4 
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wherein said mobile communication system is a frequency 
autonomous decentralizing system for autonomously deciding a 
frequency for use by each base station and 

said main control unit controls not so as to select 
frequencies having adjacent base stations to interfere with 
each other according to said data base. 

[Claim 7] A mobile communication system as claimed in claim 1-6 
wherein the number of pieces of peripheral base stations stored 
in said data base is fixed and 

if peripheral base station information exceeding the 
fixed number is reported from the mobile station to the base 
station, the oldest peripheral base station information stored 
corresponding to the base station is aborted while information 
reported newly from the mobile station is incorporated in the 
peripheral base station information. 

[Claim 8] A mobile station apparatus in a mobile communication 
system in which base stations are installed such that plural 
radio zones adjoin or overlap each other, comprising 

a memory means for memorizing information of a base 
station in which it is located, and 

a notifying means for notifying of information about a 
base station of a radio zone in which it was located before, 
in a radio zone in which it exists currently after it moves to 
that radio zone, 

wherein said memory means deletes stored information 
about the base station after a predetermined time elapses . 
[Claim 9] A mobile communication system as claimed in claim 8 
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wherein when information of the base station of a radio zone 
in which it is located currently is notified to a base station 
of a radio zone in which it is located currently, information 
capable of being defined freely as a registration signal about 
existence in the zone (position registration signal) or a 
transmission signal is employed. 

[Claim 10] A mobile communication method in which base stations 
are installed such that plural radio zones adjoin or overlap 
each other, comprising steps of: 

in a radio zone in which a mobile station is located 
currently after shift of the radio zone, notifying information 
about the base station of a radio zone in which it was located 
before to said base station; and 

receiving the notified information about the base 
station , 

wherein the base station or a main control unit for 
controlling the base station builds data base of the peripheral 
base station using the received information about the base 
station . 

[Detailed Description of the Invention] 
[0001] 

[Technical Field Pertinent to the Invention] The present 
invention relates to a mobile communication system in which 
plural base stations are disposed such that they adjoin or 
overlap each other. 
[0002] 

[Prior Art] In a conventional cellular mobile communication 
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system, allocation of base stations is designed preliminarily 
and then, a system maintenance personnel memorizes that 
information in a main control unit for administrating and 
controlling the base stations. Then, the system is controlled 
according to that information. 

[0003] Station frequency autonomous system such as the 
conventional PHS (personal handy-phone system) has not 
controlled self-system including peripheral base stations 
using information about the peripheral base stations. 
[0004] 

[Problem to be Solved by the Invention] 

An object of the present invention is to enable 
construction and updating of database about peripheral base 
station information of each base station. Using this 
peripheral base station information makes it possible to 
achieve a system with no interference between the base stations 
and a mobile communication system in which smooth zone shift 
is realized. 
[0005] 

[Means for Solving the Problem] According to the present 
invention, the mobile station is so constructed to notify a base 
station of a zone in which it is located currently of information 
about the base station in which it was located before. Using 
this information, the base station is capable of achieving 
construction and updating of database of information about the 
peripheral base station. 

[0006] With such structure, unlike the conventional cellular 
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mobile communication system in which a base station allocation 
is designed and its related information is memorized in a main 
control unit, it is not necessary to memorize information about 
a new base station in the main control unit when installing the 
new base station. 

[0007] Because the peripheral station information database can 
be constructed or updated easily, in such a conventional 
frequency autonomous system as PHS , it is possible to carry out 
control using the peripheral station information for a system, 
which does not execute system control using the peripheral base 
station information . 

[0008] 

[Embodiments] The embodiments of the present invention will be 
described with reference to the accompanying drawings. 
[0009] Figs. 1 and 2 are diagrams for explaining a basic 
embodiment of the present invention. 

[0010] Fig. 1 explains transmission of information between a 
base station A and a mobile station 1 when the mobile station 
1 moves from a radio zone B of a base station B to a radio zone 
of the radio zone A. 

[0011] Referring to Fig. 1, the base stations are disposed such 
that two radio zones adjoin or overlap each other. A main 
control unit for administering and controlling the base 
stations A and B and the respective base stations do not have 
information about allocation of the respective base stations 

(whether radio zones of the respective base stations adjoin or 
overlap or identification of individual overlapping base 
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station . 

[0012] When the mobile station 1 is located in the radio zone 
of the base station B, it memorizes information of the base 
station B. If it moves to the radio zone of the base station 
A, it reports information about the base station B under which 
it was located before to the base station A. Information to 
be sent includes information necessary for system control, such 
as individual identification information (identification 
information) of the base station, frequency and the like. 
[0013] After receiving the report from the mobile station 1, 
the base station A recognizes whether it adjoins or overlaps 
the base station B. Then, information about the base station 
B which is sent to the base station A by the mobile station 1 
is memorized in the base station A or the main control unit as 
information about its peripheral base stations. 
[0014] By repeating this operation, in case of allocation of 
the base stations as shown in Fig. 2, the base station 1 
recognizes that base stations 2-7 exist around self-base 
station after a sufficient time passes, according to 
information sent from the mobile station. Then, peripheral 
station information database can be built or updated within a 
self-station or main control unit according to information sent 
from the mobile station. 

[0015] In case of PDC (personal digital cellular) system, when 
the mobile station 1 exists under in a zone of the base station 
A, the mobile station A is capable of reporting information of 
the base station B under which it was located previously, to 
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the base station A as operator inherent information , for example , 
upon transmission or registration of its position. This 
operator inherent information is sent from network to user or 
from user to network in order to exchange information for 
executing a service inherent of that network between the network 
provided by a particular electric communication enterpriser and 
user belonging to that network. 

[0016] Fig. 3 is a diagram for explaining process in which a 
peripheral station data base is built in the main control unit 
for managing the base station or a network of the base station. 
[0017] In Fig. 3(a) , just after the operation is started, the 
main control unit or the base station does not recognize an 
existence of any peripheral base station existing around the 
base station . For the reason , the database of each base station 
does not memorize any information. 

[0018] As time passes, many mobile stations move in a radio zone 
and repeat operation of reporting information about base 
stations existing around a radio zone of an appropriate base 
station to the base station. By this action, each base station 
recognizes peripheral base stations around itself. Then, as 
shown in Fig. 3(b), in each base station, database about 
information of peripheral base stations adjoining or 
overlapping each other is built up. 

[0019] (control using peripheral base station information data 
base) By the way, control on communication of the mobile station 
during traveling within a zone using this built-up peripheral 
base station database will be described about the case of PDC 
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(personal digital cellular) system. 

[0020] Under this system, the base station is capable of 
notifying the mobile station of an operating frequency of a 
peripheral base station according to "perch type channel number 
for determining zone/sector" 

[0021] Such a case will be described with reference to Fig. 4. 
During communication within a zone of the base station A, the 
mobile station is moving toward a radio zone of a base station 
E. The mobile station is moving to the radio zone of the base 
station E while communicating in a zone of the base station A. 
The mobile station, by measuring an electric field of frequency 
of "perch type channel number for determining zone/sector" 
obtained from reported information, can recognize that the 
electric, field of D channel which is an operating channel of 
the base station E is a high electric field. The mobile station 
reports this to the base station A. After receiving the report, 
the base station A notifies the main control unit of this report. 
The aforementioned peripheral base station data base of 
individual base stations is built in the main control unit. The 
main control unit determines that the mobile station has moved 
to the radio zone of the base station E using the D channel by 
using the peripheral base station information data base and 
switches the radio channel to the base station E. 
[0022] Use of the peripheral base station information data base 
in the frequency autonomous decentralizing system which 
autonomously decides the frequency for use in each base station 
will be described with reference to Fig. 5. 
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[0023] In such system, if the base station A has no its own 
peripheral base station information, the base station A or the 
mobile station 1 cannot recognize the operating frequency of 
the base station B which is a base station adjoining directly. 
Thus, there is a possibility that the same frequency may be 
employed as an operating frequency . In such a case, if, as shown 
in Fig. 5, the mobile station 2 under communication in each zone 
moves with the communication, so that a distance between the 
mobile station 2 and the base station A is reduced, transmission 
wave of the mobile station interferes with a transmission wave 
of the mobile station 1 under communication in other zone. 
[0024] However, by building the aforementioned peripheral 
station information database, the main control unit is capable 
of recognizing that the base stations A , B adjoin each other. 
Thus, the main control unit is capable of controlling the base 
stations adjoining each other not to select a frequency 
interfering with each other by using this peripheral base 
station information data base. 

[0025] If the base stations adjoining each other are controlled 
so as to set different frequencies as the operating frequencies , 
an interference between the mobile stations is eliminated. 

[0026] (management of peripheral base station data base) 
Management method of data base of peripheral base station to 
be built in the main control unit will be described with 
reference to Fig. 6. 

[0027] Fig. 6(a) shows database corresponding to a base station 
built in the base station or the main control unit. This 
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database memorizes information about an order of obtaining 
information of the peripheral base station as well as 
information of the peripheral base station. This database 
contains information entry regions (four in an example shown 
here) of a certain number for each base station . Fig. 6(a) shows 
a state in which the four entry regions are filled. 
[0028] Fig. 6(b) shows a case where information (identification 
code f , operating frequency F channel) of a new base station 
F is inputted into database with the state shown in Fig. 6(a) . 
If the quantity of information exceeds a predetermined one (four 
in this example) , the oldest information in terms of memory 
order (information of information obtaining order 1) is 
selected from information with, the information obtaining order 
and that information (information of base station 
identification code b station) is aborted. Then, new 
information is stored, so that information with the information 
obtaining order is updated. 

[0029] By controlling the data base as described above, it is 
possible to cope with a long-term change of the environment 
including reinstallation of the peripheral base station and 
stopping the operation. 

[0030] Further, base station information which is deleted once 
is added to the data base as new peripheral base station 
information when it is reported from the mobile station. 
Therefore, even if there are more peripheral base stations than 
the number of the pieces of stored peripheral base station 
information, information of radio zone in which the mobile 
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station moves frequently is likely to be stored in the database. 
[0031] (control of information of the base station under which 
a mobile station is located before, within the mobile station) 
According to the PDC (personal digital cellular) system, it has 
been described that when the mobile station 1 is located within 
the base station A, the mobile station A is capable of reporting 
information of the base station B under which the mobile station 
is located before, to the base station A. In order to transmit 
information of a base station to which a mobile station belongs 
before, this information needs to be memorized in the mobile 
station. The information of the base station under which the 
mobile station is located before can be controlled to be deleted 
from the mobile station if a predetermined time passes. 
[0032] The reason for such control of the information will be 
described with reference to Fig. 7. Meanwhile, in Fig. 7, the 
base stations A, B, C are installed. In this case, time in which 
usually the mobile station moves between the base stations A 
and B is assumed to be tl and time in which the mobile station 
moves between the base stations B and C is assumed to be t2 . 
Then, time in which the mobile station holds information of the 
base station in a previous zone is set to T. Then, T is 
determined such that tl<l and t2>T. If time T passes, the 
information of the base station in the previous zone, memorized 
in the mobile station is deleted. 

[0033] If this setting is performed, information of the base 
station C is not reported from the mobile station to the base 
station B, but only information of the base station A is reported. 
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Thus, the base station B is capable of obtaining only 
information of peripheral base station located near the same 
base station form the mobile station. Depending on the time 
*T for holding the information of the base station in a previous 
zone, a maintenance/administration personnel can set up a 
distance between the base stations which are handled as the 
peripheral base stations freely. 

[0034] (example of the structure of the mobile station) Fig. 
8 shows an example of the structure of the mobile station 800 
based on the PDC system of the present invention. 
[0035] Referring to Fig. 8, voice signal of user from a 
microphone 818 is encoded digitally using algorithm based on 
STD-27 which is Japanese Standard by means of a voice encoding 
portion 802 through an audio interface 801 . Then, the digitally 
encoded voice signal is subjected to error correction encoding, 
interleave and scramble, so as to form a transmission frame. 
Route roll-off wave-shaping is carried out in a modulating 
portion 804 so as to generate 7i/4 shift QPSK base band signal. 
This base band signal modulates a carrier from a frequency 
synthesizer 812 at an orthogonal modulating portion 805 to a 
transmission signal. This transmission signal is amplified by 
a power amplifying portion 806 and transmitted from an antenna 
808 to a base station. 

[0036] On the other hand, a reception signal from the base 
station is received by antennas 808, 809 of two systems through 
diversity reception and converted to intermediate frequency 
band using local frequency generated by the frequency 
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synthesizer 812. Demodulation of the7c/4 shift QPSK modulated 
wave and control of the diversity reception are carried out by 
a demodulating portion 811 and the signal is inputted to a TDMA 
control portion 803. The TDMA control portion establishes 
frame synchronism from a reproduced reception base band signal 
and then carries' out multiple separation, descramble, 
deinterleave and error correction decoding. This reception 
signal is converted to its analog voice signal by the voice 
encoding portion 802 and sent from a speaker 819 to user. 
[0037] These transmission/reception control, call processing 
control and control of the display portion are carried out by 
a main control portion 813 loaded with CPU. 

[0038] Further, control for transmission of information of the 
peripheral stations by the mobile station of the present 
invention is carried out by the main control portion 813. 
Information of the base station communicating through a radio 
zone is memorized in a memory portion 814 by the main control 
portion 813. Then, if radio zone is moved, information of base 
station in a previous radio zone memorized in the memory portion 
814 is read out from the memory portion 814 by the main control 
portion 813 and a transmission frame is constructed and 
transmitted from the DMA control portion 803 according to a 
particular protocol . 

[0039] If a predetermined time T elapses after the radio zone 
is moved, information of the base station in a previous radio 
zone is deleted from the memory portion 814 by the main control 
portion 813. 
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[0040] 

[Effect of the Invention] As described above, according to a 
mobile communication system including plural base stations of 
the present invention, a maintenance personnel does not have 
to create information of peripheral base stations around each 
base station when changing an installation place of a base 
station prior to system operation startup or under operation 
or store it in the main control unit, thereby facilitating 
system operation. 

[0041] Further, in autonomous decentralizing system, reduction 
of interference in frequency with the base station in a radio 
zone adjoining or overlapping and zone switch-over processing 
by the control unit are enabled. 

[Brief Description of Drawings] 

[Fig. 1] Fig. 1 is a diagram for explaining a mobile 
communication system of the present invention. 
[Fig. 2] Fig. 2 is a diagram showing a relation in position of 
the base stations . 

[Fig. 3] Fig. 3 is a diagram showing construction of database 
of base station information. 

[Fig. 4] Fig. 4 is a diagram for explaining control of radio 
zone under communication . 

[Fig. 5] Fig. 5 is a diagram for explaining an interference 
between mobile stations . 

[Fig. 6] Fig. 6 is a diagram for explaining control of the 
database . 

[Fig. 7] Fig. 7 is a diagram for explaining base station holding 
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time of the mobile station. 

[Fig. 8] Fig. 8 is a block diagram for explaining the structure 
of the mobile station. 
[Description of Reference Numerals] 



801: 


audio interface 


802: 


voice encoding portion 


803: 


TDMA control portion 


804: 


modulating portion 


805: 


orthogonal modulating portion 


806: 


power amplifying portion 


807 : 


antenna commonly used portion 


808, 


809: antenna 


810 : 


receiving portion 


811 : 


demodulating portion 


812 : 


frequency synthesizer 


813: 


main control unit 


814 : 


memory portion 


815: 


battery 


816 : 


display portion 


817 : 


key pad 


818: 


microphone 


819: 


speaker 
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FIG. 1 

BASE STATION A 

BASE STATION IDENTIFICATION CODE 
FREQUENCY 

OPERATOR INHERENT INFORMATION 

REPORT OF INFORMATION ABOUT PREVIOUS BASE STATION 
BASE STATION IDENTIFICATION CODE 
FREQUENCY 
RADIO ZONE 

BASE STATION B 

BASE STATION IDENTIFICATION CODE 
FREQUENCY 

MOBILE STATION 
RADIO ZONE B 

FIG. 2 

BASE STATION 
FIG. 3 

(A) PERIPHERAL BASE STATION INFORMATION BEFORE/AFTER 
OPERATION IS STARTED 

(B) PERIPHERAL BASE STATION IDENTIFICATION CODE 

(C) PERIPHERAL BASE STATION INFORMATION AFTER A QUITE LONG 
TIME PASSAGE AFTER OPERATION IS STARTED. 

PERIPHERAL BASE STATION CLASSIFICATION CODE 
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OPERATING FREQUENCY 



FIG. 5 

MAIN CONTROL UNIT 
SIGNAL INE FOR CONTROL 
MOBILE STATION 1 

BASE STATION OPERATING FREQUENCY 
SIGNAL LINE FOR CONTROL 
MOBILE STATION 2 

BASE STATION OPERATING FREQUENCY 
MOBILE STATION 

FIG. 4 

BASE STATION 

BASE STATION IDENTIFICATION CODE 

(B) PERIPHERAL BASE STATION INFORMATION STORED IN MAIN CONTROL 
UNIT 

OPERATING FREQUENCY 
CHANNEL A (810.250 MHZ) 

FIG. 6 

PERIPHERAL BASE STATION INFORMATION 
INFORMATION OBTAINING STATION 

PERIPHERAL BASE STATION IDENTIFICATION CODE 
OPERATING FREQUENCY 

FIG. 7 
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BASE STATION A 
TRAVELING TIME -T 
BASE STATION B 

T: HOLDING TIME FOR INFORMATION ABOUT A ZONE IN WHICH A MOBILE 
STATION CURRENTLY EXISTS. 
BASE STATION C 

FIG. 8 

801/ AUDIO INTERFACE 
818/MICROPHONE 
819/ SPEAKER 

802 VOICE ENCODING PORTION 

803 TDMA CONTROL PORTION 

804 MODULATING PORTION 
811 DEMODULATING PORTION 
810 RECEIVING PORTION 
816/ DISPLAY PORTION 
817/ KEY PAD 

813/ TDMA CONTROL PORTION 

812/ FREQUENCY SYNTHESIZER 

817/ KEY PAD 

815/ BATTERY 

814/ MEMORY PORTION 

812/ FREQUENCY SYNTHESIZER 
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